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Dear Editor,
Diffuse glioma is a primary brain tumor that originates 
from glial supportive cells and is the most common type 
of intra-axial brain tumor. Open tumor resection is the 
first step in the treatment of diffuse gliomas. The extent 
of resection (EOR) directly influences clinical outcomes 
in glioma surgery. However, resection of diffuse glioma 
is encountered with the problem of macroscopic and 
even microscopic similarity of normal brain and tumor. 
Furthermore, maximizing EOR requires attention because 
a mistake in identifying and preserving normal brain 
regions in complete resection can lead to catastrophic 
complications.
Some tools such as intraoperative magnetic resonance 
imaging (MRI), intraoperative ultrasonography (IOUS), 
and fluorescence-guided microsurgery are used in glioma 
surgery with the goal of maximizing the EOR. IOUS is 
more available and is inexpensive compared to other 
intraoperative imaging modalities.1
In glioma surgery the first IOUS scan can be performed 
after craniotomy before the dura mater is opened; at this 
time brain-shift is not yet created and images can compare 
to preoperative images. IOUS can localize the glioma 
and define its margins, dimensions, morphology, and 
echogenic features. Additionally, anatomical landmarks 
such as falx, tentorium, ventricles, skull base, and major 
vessels can be identified. IOUS provides real-time imaging 
of the glioma in an attempt to bypass the shift of tissues 
that occurs throughout the surgery. High frequency two- 
dimensional IOUS (2D-IOUS) can distinguish between 
peritumoral parenchymal edema and the tumor boundary 
in diffuse glioma.
IOUS can be used just as a navigator to determine the 
best route to make access to the lesion and avoid the 
injury to the normal brain, also IOUS can be applied for 
real-time IOUS can be used to control sufficient tumor 
resection.
Navigated intraoperative ultrasound (NIOUS) is a 
powerful tool that combines the benefits of real-time 2D 
ultrasound (2D-US) imaging with the ability to track the 
lesion by US probe, allowing for image-guided Navigation. 
NIOUS can be used alone (direct NIOUS [DNIOUS]) or 
it can be used in combination with preoperative MRI 
(image fusion mode). By the combination of the frameless 
navigation with 3D-ultrasound, the most prominent 
drawback of 2D-ultrasound and conventional neuro-
navigation (the orientation and brain shift) were solved. 
Fusion imaging of -re-operative MRI and IOUS is very 
useful to detect poor sonographic visibility tumors on the 
B-mode US. Fusion images may demonstrate multiplane 
images including the same images of the MRI and US to 
help localize the tumor.2
Contrast-enhanced ultrasonography (CEUS) is another 
modality providing a real-time dynamic and continuous 
view of vascularization and flow distribution patterns to 
differ between a normal brain and diffuse glioma. CEUS 
is a fast, safe, dynamic, and real-time tool that is helpful 
during surgery in differentiating malignant and benign 
gliomas from the normal brain and thus deciding a 
surgical strategy.3
IOUS was helpful in identifying nearby vascular 
structures using Doppler angiography sonography. These 
vessels can be visualized by switching into color Doppler 
sonography mode. In 3D-IOUS powered Doppler 
identifies the arteries by fusion of the real-time US imaging 
by pre-operative MR-angiography. A good correlation 
between IOUS images and those of intraoperative MRI 
has also been shown in diffuse glioma surgery. 
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There are many studies that clarify the role of real-time 
IOUS in total resection of diffuse gliomas, and its ability 
to identify non-enhancing residual tumor tissue, may 
improve prognosis and survival. In conclusion, IOUS is 
easily available, inexpensive, convenient, fast, and easy to 
use and may provide a more practical alternative setting 
in diffuse glioma surgery.
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